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ABSTRACT 

Water plays an important role in the world economy which is approximately 70% 
of the freshwater used by humans goes to agriculture. Safe drinking water is essential 
to humans and other life forms even though it provides no calories or organic 
nutrients. Access to safe drinking water has improved over the last decades in almost 
eveiy part of the world, but approximately one billion people still lack access to safe 
water and over 2.5 billion lack access to adequate sanitation. The concentration of 
fluorine in water causes several effects for human beings. In this study we deal with 
the effects that are caused by the high concentrations of fluorine in water and also 
suggests some preventive measures to be taken for decreasing the fluorine 
concentrations in water. Here we collected water samples of different regions and 
tested with the instrument namely Fluoride Electrode Instrument and identified the 
high fluoride concentrated area. Fluoride is added to public water supplies at an 
average concentration of about 1 part per million ( lppm ) or 1 milligram per liter, or 
slightly below. Naturally occurring fluoride concentrations in surface waters depend 
on location but are generally low and usually do not exceed 0.3 ppm. The Highest 
fluoride level concentrations are recorded as 1.5mg/lit at the Jammalamadaka 
Panchayat of Macharla Mandal and Chinakodamagundla, Chintapalli Panchavats of 
Karempudi mandal. 
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1. INTRODUCTION 

The word Fluorine is derived from the Latin ‘fluo’, which means to flow. The symbolic 
representation of Fluorine is ‘F’ and the atomic number in the periodic number is 9. The 
atomic mass is 18.998404 amu and fluorine belongs to Halogen family. The melting point of 
Fluorine is -219.62°c and the boiling point of it is -1 88. 14°c. Guntur district is one of the 
Central coastal districts of Andhra Pradesh. It comprises 57 mandals under administrative 
control of 3 divisions namely Narasaraopet, Guntur and Tenali. The district has 729 villages 
and 1036 hamlets. It has a geographical area of 11,328 Sq. Kms. It lies between North 
latitudes 15°18’&16°50’ and East longitudes 79°10’00” & 80°55’00”.The annual normal 
rainfall of the district is 889.1 mm. southwest and northeast monsoon contributes59% and 
26% respectively. Krishna, Nagulleru, Chandravanka and Gundlakamma rivers drains the 
district. The district has been gifted with the vast surface and ground water resources. About 
3.01 lakhha area is irrigated by canals and it has ground water recourses of 1.72 lakh ham. 
Out of the total geographical area of 1 1,328 sq. km, 10.27% of the area is covered by forests. 
Similarly, barren and uncultivable land is 3.04% and cultivable waste and current fallows put 
together is 4.8%. The net area sown is 56.81%. 

1.1. Description of Study Area 

Palnadu is the northern region of Guntur District in the Indian state of Andhra Pradesh. 
Gurazala is the capital of the region Palnadu. Palnadu is also known as Pallava Nadu, it 
occupies an important place in Telugu history. In rememberance of Pallava dynasty this 
region is still known as Palnadu. The Fig. 1 clearly shows the region of Palnadu. The average 
annual rainfall of the district is 864 mm, which ranges from nil rainfall in January to 160 mm 
in August. August is the wettest month of the year. The mean seasonal rainfall distribution is 
547 mm in southwest monsoon (June-September), 235 mm in northeast monsoon (Oct-Dee), 
8 mm rainfall in Winter (Jan-Feb) and 74 mm in summer (March - May). The season-wise 
percentage distribution of rainfall is 63% in southwest monsoon, 27 % in northeast monsoon, 
1 % in winter and 9 % in summer. The mean monthly rainfall distribution is shown in Fig-2. 
The annual and seasonal rainfall distribution with its departure from mean along with 
percentage distribution (year-wise) is furnished in Table. 1 
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Figure 1 Study Area 
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Figure 2 Graphical representation of Rainfall Distribution of study area 


Table 1 Rainfall distribution in the study area 
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1.2. Irrigation 

The area irrigated during the year 2010-11 through these canals is 3, 01,037 Ha., and through 
ground water is 77,442 Ha., Irrigation from the other sources (16,920 ha.) and through tanks 
5,422 Ha. The district is blessed good network of irrigation canals of the Nagarjunasagar 
Right Canal Command Area, Krishna Western Delta Canal System and Guntur Channel 
Scheme. 

2. OBJECTIVES 

• Collection of samples village wise and Analyze fluoride concentrations 

• Identify the fluoride effected areas 

3. METHODOLOGY 

3.1. Sample Collection 

Water samples were collected village wise in the study area from 245 different locations, 
were samples were collected in clean and dry 1000 ml polypropylene containers. Each sample 
was labelled giving the time, date, site and source. When collecting tap water, the tap was 
allowed to run for a few minutes so as to collect an evenly distributed sample of water. 
Collected samples were analysed for fluoride concentration using standard methods 

3.2. Analysis of Fluoride in Water Samples 

After collection the samples were stored in a refrigerator. The F" concentration was analysed 
two weeks later by using an ion-specific electrode and difference electrode, Fluoride 
Electrode Instrument (Orion). 

• Prepared standard solution ranging between 1.0 ppm -0.1 ppm was chosen presuming that the 
unknown sample concentration of fluoride may fall in between these two standards. 

• T1SAB (Total Ionic Strength Adjustment Buffer), was added to the standard fluoride solutions 
to adjust the pH of the sample and to break up complexes. 

• The instrument was calibrated with the two standard solution. 

• To each water sample T1SAB III was added in correct ratio. 
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• To determine the F' concentration, the electrode was left to stand in the solution for 3 minutes. 

• After 3 minutes the F" concentration in the water sample was read directly from the digital 
display meter. 

4. RESULTS AND DISCUSSION 

The annual rainfall ranges from 565 mm in 2003 to 1485 mm in 2015. The annual rainfall 
departure ranges from -35 % in 2003 and to 72 % in 2015. The southwest monsoon ra in fall 
contributes about 63.3 % of annual rainfall. It ranges from 350 mm in 2003 to 937 mm in 
2015. The year 2010 experienced drought conditions as the annual rainfall recorded is 26% 
less than the long period average (LPA).The departure of annual rainfall from LPA is 
presented in Table 1 

4.1. Geology 

The area is underlain by various geological formations of different age groups ranging from 
Archaean to Recent. The Archaean basement complex comprising the granite-gneisses, 
Schists, Khondalites, Charnockites and basic dykes of dolerites form the predominant rock 
types in the central part. The fringe of the Archaeans in the central part is represented by 
Cuddapah basin, namely Nallamalai group of Upper Cuddapahs. In a sequential order, the 
younger Kurnools occurring in the Cuddapahs and those in the western parts of the district 
are thrust over by the Cuddapahs and these in turn by the Archaean granite-gneisses. The 
Upper Gondwana group of sandstones and shales outcrop are seen at places between Guntur 
and Tenali. The youngest rock types of the district appear to be of Mio- Pliocene age 
followed by the alluvial deposits of Recent to Sub-Recent age. 

4.2. Hydrogeology 

4.2.1. Pre-Monsoon Water Levels 

The depth to water level during pre-monsoon (2016) range from 0.64 m to 21.46 m bgl. The 
shallow water levels of 2 m are observed in southeast and eastern part of the district. The 
depth to water levels between 2-5 m is observed in majority of the area. Deeper water levels 
of >10 m bgl are observed in the western parts of the district (Fig-3). 



Figure 3 Depth to water level- Pre Monsoon 
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4.2.2. Post-Monsoon Water Levels 

The depth to Water level ranges from 0.16 to 9.89m bgl during post monsoon period (2016). 
The shallow water levels of 2 m are observed in eastern part of the district. Water levels 2-5 
m are observed in central and western part, 5-10 m and deeper are observed in western and 
northern part of the district (Fig-4). 



Figure 4 Depth to water level- Post Monsoon 


4.2.3. Water Level Fluctuation 

Majority of the district shows rise in water level between pre and post monsoon period of 
2016(0-2 m). Rise of water level of 2-4 m is observed in central areas in and very small areas 
in western part. Fall of 2-4 and greater than 4 m is observed as isolated patches in the district 
(Fig-5). 



Figure 5 Water Level Fluctuations Study Map 
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Table 2 Calculation of Flouride Content 
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Ground water fluoride level concentrations of Palnadu region have been studied in the 
methodology part of the report. In the Jammalamadaka Panchayat of Macharla Mandal; 
Chinakodamagundla, Chintapalli, Panchayats of Karempudi mandal; the fluoride level 
concentrations are recorded at 1.5mg/lit, respectively. As per the International Fluoride Level 
Governing Organizations like, American Dental Association, The British Fluoridation 
Society, World Health Organization, National Academy of Sciences- Community Water 
Fluoridation, the recommended level of fluoride is lmg/lit. Moreover, few important findings 
are summarized, based on the study of Ground Water Fluoride characteristics in the study 
area. Due to the abnormal presence of fluoride levels in the Ground Water of Palnadu region, 
the following Socio-Environmental effects are curtain raised. They are as follows: Dental 
Fluorosis: Enamel defects are caused by drinking fluorinated water. Arthritis: The early 
symptoms of Skeletal Fluorosis is a fluoride- induced bone and joint disease that impacts 
millions of people in India, China and Africa. Impact on Kidneys: kidneys are the human 
body filters which excrete the wastes but, due to the accumulation of high concentrations of 
fluoride they work at a slower phase and shuts down the functioning at the earliest. 

Following mitigation measures may be taken to have an effective control on the Fluoride 
Level Concentrations: 

• The Fluoride level in the daily food intake shouldn’t exceed 0.3-0. 6 mg/day. 

• Adoption of Nalgonda Technique for water de-fluorination is feasible and effective too. 

• Optimal fluoridation of water is not a risk for cancer but, excessive consumption of anything 
will lead to a non-renewable damage to the health and as well as to the Environment. 
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